Chemicals: Cs 2 CO 3 (99.9%, Aldrich), octadecene (ODE, 90%, Aldrich), oleic acid (90%, Aldrich), PbBr 2 (99.999%, Alfa Aesar), PbI 2 (99%, Aldrich), oleylamine (70%, Aldrich), 1-dodecylamine (Alfa Aesar, 98+%), ethyl acetate (99.9%, Fisher Scientific), toluene (99.9%, Fisher Scienfic), molecular sieves, 4Å (Aldrich). Oleic acid, oleylamine, ethyl acetate, and toluene were dehydrated using activated molecular sieves before use, and other chemicals were used as received without further purification.
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The purpose of the final purification step (described as Step 4 thereafter) is to further eliminate the remaining CsPbBr 3 nanoparticals, in order to study the unique optical features of the ultrathin NWs. In order to do that, the precipitation from Step 3 is dissolved in 2 mL of toluene, and the solution was centrifuged at 6000 rpm for 5min, and it was obtained by separating the precipitated pellet from the supernatant, and by dissolving it in toluene for further study.
Surface treatment: Anhydrous toluene (5 mL), PbBr 2 (0.188 mmol, X = Br), OA (0.5 mL), and OAm (0.5mL) were added to a scintillation vial all within an argon inert atmosphere glovebox. The solution was stirred at 100 °C within the glovebox until the complete dissolution of the PbBr 2 salt occurs, which may take several hours. The resulting concentrated stock solution is stable at room temperature, but it is stored in a glovebox to maintain the dryness of the solution over time. The precursor solution is diluted by 10 times, and 0.2 -0.6 mL is added to purified nanowire solution. The solution is shook or stirred at room temperature for 1 min.
Anion-exchange reactions: Anhydrous toluene (5 mL), PbX 2 (0.188mmol, X=Cl or I), OA (0.5 mL), and OAm (0.5 mL) were added to a scintillation vial all within an argon inert atmosphere glovebox. The solution was stirred at 100 °C within the glovebox until the complete dissolution of the PbX 2 salt occurs, which may take several hours. The resulting concentrated stock solution is stable at room temperature, but it is stored in a glovebox to maintain the dryness of the solution over time. 0.05 -0.6 mL 10% diluted precursor solution is added to the purified ultrathin CsPbBr 3 nanowire solution at room temperature, and color change will be observed immediately.
Characterization:
Powder X-ray diffraction (XRD) patterns of the obtained products were measured on a Bruker AXS D8 Advance diffractometer with a Co Kα source. SAXS data was obtained using a Bruker NanoStar equipped with a Cu target, samples were under vacuum at room temperature.
The transmission electron microscopy (TEM) images were taken with a FEI Tecnai TEM at an accelerating voltage of 200 kV.
Absorption spectra were collected using a Shimudzu UV-3010 PC UV-VIS-IR Scanning spectrophotometer equipped with a Shimadzu ISR-3100 integrating sphere.
The energy-dispersive X-ray spectroscopy (EDS) elemental mapping images were recorded using an FEI Titan microscope operated at 80 kV. This instrument was equipped with an FEI Super-X Quad windowless detector that is based on silicon drift technology. Elemental quantification data was analyzed using the Bruker Esprit EDS analysis package, which has been calibrated against mineral standards for quantitative accuracy.
Luminescense quantum yield of the ultrathin NWs was measured in a home-built integrating sphere spectrofluorometer. The aberration-corrected HRTEM (AC-HRTEM) images of CsPbBr 3 nanostructures were collected using TEAM 0.5, which is an aberration-corrected microscope equipped with a highbrightness Schottky-type field emission gun and a Wien-filter monochromator. 3 The accelerating voltage was 80 kV. The lens aberrations were measured and compensated prior to the image acquisition by evaluating the Zemlin tableau of an amorphous carbon area close to the area of interest in the specimen. According to the measurements, the residual lens aberrations were listed below: CS ~ -13 µm, two-fold astigmatism A1 < 2 nm, three-fold astigmatism A2 < 30 nm, axis 
